ATA are used to re-assess the relationships between certain species of the genus Launaea Cass. belonging to the family Asteraceae. Taxonomic diversity of 10 taxa belonging to 8 species and 2 subspecies of Launaea Cass. is provided using morphological criteria concerned with vegetative and reproductive organs in addition to FTIR spectroscopy. Ecofriendly silver nanoparticles were synthesized from Launaea's capitula extract and characterized by FTIR spectroscopy. NTSYS-pc software was used in order to analyze the data of FTIR spectroscopy and morphological characters. FTIR technique was used to recognize the functional groups of the active compound according to the peak value in Infrared radiation region. Cluster analysis based on FTIR data divided the ten studied taxa into three major groups; the first group comprises the four species of sect. Microrhynchus (L. nudicaulis, L. intybacea and L. massauensis) and sect. Launaea (L. capitata), the second group comprises the four subspecies of L. angustifolia and L. fragilis; the third group comprises the two-allied species (L. mucronata and L. cassiniana). FTIR technique found to be a rapid and accurate method for differentiating between Launaea taxa under investigation.
Introduction
Taxonomists always found a problem in the systematic of the genus Launaea due to its confusing taxonomic history (Zareh et al., 2016a) . Launaea Cass. comprises 55 species and it is mainly distributed in the S. Mediterranean, Africa, and SW Asia (Kilian, 1997) . Until that time, several species today included in Launaea had already been described but placed in such different genera as Chondrilla, Lactuca, Leontodon, Prenanthes and Sonchus. For the most of the 19 th century, the present day Launaea species were dispersed and moved chiefly between Sonchus and Lactuca. According to Zareh et al. (2016a) , the genus Launaea was represented in the flora of Egypt by twelve species and being the largest genus of the tribe Cichorieae.
There is a worldwide interest in synthesis of silver nanoparticles from environmentally friendly materials such as bacteria, enzymes, fungi and leaf extract (Bhainsa & D'souza, 2006; Jain et al., 2009; Saifuddin et al., 2009 and Willner et al., 2007) . Green synthesis of silver nanoparticles (AgNPs) provides numerous benefits due to its environmental friendly effect as well as its lowcost. Recently, several literatures pay attention to the importance of using plant extract to synthesis silver nanoparticles (Dhand et al., 2016; Francis et al., 2017; Gomathi et al., 2017; Kumar et al., 2014; Saravanakumar et al., 2017 and Singh et al., 2010) . Mondal et al. (2011) synthesized ecofriendly silver nanoparticles from AgNo 3 by the latex of six different plant taxa belonging to six different families; they proposed to use this modern technique for the taxonomy of angiosperms based on the ability of plants to synthesis silver nanoparticles which are variable in concentration, shape and size.
Chemotaxonomy has been strongly inclined the whole field of biology, which is also very useful for plant taxonomy (Mariswamy et al., 2012) . FTIR spectroscopy (Fourier transform infrared) is a non-invasive, fast and a high-resolution analytical technique for recognized different types of chemical bonds by producing the infrared absorption spectrum that is like a molecular fingerprint de Haseth, 1986 and Smith, 1996) . The application of a combination with numerical methodologies, FTIR is recommended and has many advantages. This technique has been successfully used for classifying of aged and normal soybean seeds (Kusama et al., 1997 and Wang et al., 2002) . One of the most important applications of the IR spectroscopic study is the diagnostic value in establishing the occurrence of certain organic constituents in the plants (Velmurugan, 2006) .
Recently, FTIR has been introduced as a metabolic fingerprinting tool for the plant sciences (Parveen et al., 2007 and Shen et al., 2008) . In such an attempt, either the variation of the intensity or the frequency shift of some characteristic absorption bands can be used. According to Kim et al. (2004) , the FTIR approach is strongly recommended to use in chemotaxonomic classification of flowering plants. The coming decades are likely to bring new approaches which will change our understanding of plants architecture and structure what is currently known in model organisms (Heywood et al., 2007) .
In this study, ecofriendly silver nanoparticles were synthesized from capitula extract of eight closely similar taxa of Launaea (Table 1) and illustrate the relationships among the study taxa based on its chemical characteristics using FTIR approach in conjunction with the morphological characters.
Materials and Methods
Morphological studies were carried out on fresh material and voucher specimens deposited in different Egyptian herbaria: CAI, CAIM and ASTU. The investigated specimens used in morphological and FTIR spectroscopic studies are summarized in Table 1 .
For observation the silver nanoparticles, the method followed Eri et al. (2014) with little modification as follows: The extract was made using 1g of capitula; the capitula were cleaned thoroughly using distilled H 2 O and cut into small pieces, the capitula sample then added to 100ml of dist. H 2 O and then boil for 5 min. The solution was then left to cool to normal temperature (approximately 25 o C). Following this step, the extract was then filtered through the filter paper.
The silver nitrate (AgNO 3 ) used in this study was obtained from sigma Aldrich, 40ml of capitula extract was added to 60ml of 10 -3 µ AgNO 3 solution and the reaction was left to take place at room temperature. The formation of silver nanoparticles was indicated by the changing the coloure from colouress to yellow and finally to dark brown. The solution then centrifuges to collect the silver nanoparticles. The nanoparticles were washed two times using distilled H 2 O.
The formation of silver nanoparticles by capitula extract were scanned in the 300-900nm wavelength rang using a double beam spectrophotometer (Perkin-Elmer lambda 750 spectrophotometer). The FTIR spectrum was obtained in the mid IR region of 400-4000cm -1
. The dried experimental sample was directly placed on the potassium bromide crystals and the spectrum was recorded in transmittance mode.
Data scoring and analysis
The analyses were carried out using NTSYSpc2 software. A cluster analysis was performed using the average taxonomic distance and UPGMA clustering. The correlation coefficient between the tree matrix and the distance matrix was calculated in order to examine how the cluster analysis fits the distance matrix.
For FTIR, each separate character was scored as present (1) or absent (0) for calculating different coefficients such as Simple Matching (SM), Sorensen-Dice (SD) and Jaccard (J). All detectable and clear characters were scored. Two phenograms were constructed, the first was based on morphological criteria and the second was based on combined characters of FTIR ( Fig. 1 and 2 ).
Results
The studied 76 morphological characters concerned with stem, leaves, stipules, inflorescence, flowers, capsules, seeds and embryo were studied, and the morphological criteria used in computer analysis were indicated in (Table 2 and Appendix 1). The cluster analysis based on morphological data (Fig. 1) The later group can be divided into two groups; one (B) comprises the species of sect. Launaea (L. capitata) which are characterized by prostrate habit and aggregate heads; the second group (C) comprises the species of section Microrhynchus (L. nudicaulis, L. intybacea and L. massauensis) that can be separated based on pappus characters. This grouping agrees with regards of Kilian (1997) in which he arranged the studied species in three different tribes.
The cluster analysis based on FTIR data (Fig. 2) divided the ten studied taxa into three major groups; the first group comprises the four species of sect. Microrhynchus (L. nudicaulis, L. intybacea and L. massauensis) and sect. Launaea (L. capitata), the second group comprises the four subspecies of L. angustifolia and L. fragilis; the third group comprises the two allied species (L. mucronata and L. cassiniana).
Discussion
Launaea cassiniana (Jaub. & Spach) Kuntze was described by both Kilian (1997) and Boulos (2002) as L. mucronata subsp. cassiniana.
According to Täckholm (1974) and Zareh et al. (2016b) , L. mucronata can easily distinguished from L. cassiniana by several morphological characters which summarized in Table 3. On the other hand, L. tenuiloba (Boiss.) Kuntze is treated by Kilian (1997) and Boulos (2002) as a synonym to L. fragilis, the plant is differing in being procumbent, branched from base with subentire leaves and wrinkled inner achenes, thus it is treated here as L. fragilis subsp. tenuiloba (Boiss.) Zareh & Mohamed comb. nov. (Zareh et al., 2016b ).
According to Griffiths & De Haseth (2007) , FTIR approach allows distinguishing the whole range of infrared spectrum in the measurements of plant specimens. The biosynthesized silver nanoparticles were formed in several different shapes such as hexagonas, spherical, monodispersed and uniformly distributed. Capitulum release reducing agents into the solution which are responsible for the formation of silver nanoparticles. Also, the particles are not aggregate, which might be an indication to the presence of a capping agent.
GREEN SYNTHESIS OF SILVER NANOPARTICLES FROM CAPITULA EXTRACT... The FTIR results adequate with the morphological characters; the species of the first group are characterized by wrinkled achenes and truncate base, the second are characterized by papillose achenes and horned base and the third groups are characterized by papillose achenes and tubular base. Nevertheless, the FTIR analysis showed that the two subspecies of L. fragilis (subsp. fragilis and subsp. tenuiloba) is apparently different in their components, this adequate with the treatment of Täckholm (1974) as two different taxa. The summary of the most general band assignments observed in the studied taxa are presented in Table 4 and Appendix 2, the FTIR spectra also are showed in Fig. 3 
Conclusion
Morphological and FTIR spectroscopic studies was applied on ten closely related taxa of the genus Launaea belonging to family Asteraceae. The functional groups of the active components were identified based on the peak value in Infrared radiation region for each taxon. The results show that the FTIR spectroscopic technique was found to be an accurate and a rapid method to differentiate between closely and confused related taxa and have provided a valid source of taxonomic evidence for addressing the relationships at the species taxonomic levels. 
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